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Abstract
Objective: To report the case of a 21-year-old pregnant woman, who was diagnosed with papillary thyroid cancer (PTC)
and lytic bone lesions ten years after chemotherapy (CHOP) and mini-mantle field radiation for Hodgkin’s lymphoma; To
discuss the association of second malignant neoplasms in childhood Hodgkin’s lymphoma survivors, and to hypothesize
on the possible etiology and significance of the lack of radioiodine avidity in our patient’s bony lesions.
Methods: We describe the patient’s symptoms as well as the laboratory, radiographic and histopathology results leading
to the diagnosis of PTC.
Results: After having been diagnosed with PTC, our patient elected to undergo abortion prior to total thyroidectomy.
Iodine-123 scan after surgery showed uptake in the thyroid bed, but none in the bony lesions raising concern for a second
primary malignancy, possibly originating from the organs that had been in the field of her previous radiation. However,
biopsy confirmed PTC as the cause for the bone destructions. Palliative external beam radiation of the bony lesions was
performed. Sorafenib treatment was offered to her, but declined. She died a few months later of respiratory failure
secondary to pronounced muscle weakness.
Conclusion: The concomitant presence of iodine-avidity and –resistance reflects de-differentiation of the tumor cells, and
it is associated with poor prognosis. We hypothesize that the combination of pregnancy and previous radiation may have
caused the cancer’s marked aggressiveness.
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1 Introduction
While the incidence rates of papillary thyroid cancer (PTC) in women of all ethnic/ancestral groups rise during their
reproductive years, peak in their early fifties, and decline in later decades, they are lowest among blacks than among other
ethnic groups [1]. About 10% of thyroid cancers occurring during the reproductive years of women are diagnosed during
pregnancy or in the first year after child birth [2]. In fact, thyroid cancer is the most frequently diagnosed cancer type in
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pregnant women six to nine months before delivery [3]. The Endocrine Society recommends to not terminate pregnancy,
but to perform thyroidectomy after delivery in patients without evidence of advanced disease or rapid progression, and
surgery in the second trimester for others [4]. After delivery, iodine-131 ablation may be required depending on tumor stage
and histology.
Although higher disease recurrence and persistence rates have been reported in cases of pregnancy-related TC, according
to the medical literature [5], the overall survival of pregnant patients with differentiated TC appears to be similar to
nonpregnant women.
Here we report the unusually dramatic disease course of a young black woman with a history of previous therapeutic
radiation for Hodgkin’s lymphoma in childhood, who was diagnosed with stage IV PTC at initial presentation and who
was found to be pregnant at the time of cancer diagnosis.

2 Case
A 21-year-old black woman with a negative family history for malignancies presented with gradually worsening pain in
her upper thoracic spine that had been ongoing since one year and recently interfered with her sleep. She also complained
of sternal pain that was exacerbated by laughing and coughing, and paresthesias of her left upper extremity. Hodgkin’s
lymphoma had been diagnosed at the age of eleven years. She was treated with chemotherapy (CHOP) and consolidative
external beam radiation (2100 cGy) to a mini-mantle field, and she had been in remission for nine years. Two years ago she
gave birth to a girl.

Figure 1. CT scan of the cervical and
thoracic spine: The areas of lytic bone
destructions are highlighted

On physical examination thyromegaly and tenderness of the cervical and thoracic spine, of bilateral paraspinal muscles
and the sternum were noted. Computed tomography scans of the spine and chest revealed lytic lesions in all vertebrae from
C6 to T8 (Figures 1A and B) and in the manubrium sterni. Magnetic resonance imaging of the cervical and thoracic spine
demonstrated compression fractures of the T1 and T3 vertebral bodies, probable cord compression at the T3 level, epidural
extension of the mass lesion at the C7 to T1 level, retropulsion of bone fragments causing spinal stenosis (Figure 2A), and
an enlarged nodular thyroid gland (Figure 2B). Laboratory evaluation revealed normal chemistries and mild anemia. She
was euthyroid (FT4 0.78 ng/dL, TSH 1.61 mcIU/mL), but her thyroglobulin level was dramatically elevated at
5339 ng/mL (normal: 1.6 ng/mL–59.9 ng/mL). Anti-thyroglobulin antibody was less than 20 (normal: 0-40). Thyroid
ultrasonography showed multiple adjoining thyroid nodules replacing the right lobe. Fine needle aspiration of the largest
nodule revealed PTC. A pregnancy test was positive.
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The patient elected to terminate her pregnancy prior to undergoing total thyroidectomy. Histopathology of the removed
gland confirmed multifocal, well-differentiated PTC affecting the entire gland with vascular invasion and metastases to
multiple lymph nodes (Figures 3A and B). A withdrawal iodine-123 scan (TSH 90.6 mcIU/mL) showed intense uptake in
the thyroid bed, but none in the osseous lesions raising concern for a concurrent second primary malignancy possibly
originating from the organs that had been in the field of her previous radiation. However, no pathology was found on
imaging of lungs and breasts. Repeat imaging of the neck did not reveal any distinct area of residual (normal) thyroid
tissue explaining the radioiodine uptake. The T7 lesion was biopsied and found to be consistent with metastatic PTC
(Figures 3C and D). Immunostain of the bone tissue was positive for thyroid-transcription factor-1; stain for mucicarmin
was negative.

Figure 2. MRI of the cervical and thoracic
spine.
2A, arrow and circle highlighting the area of
bone fragment retropulsion and spinal stenosis.
2B, transverse view with arrows pointing to the
enlarged thyroid lobes.

Figure 3. Light microscopy of the thyroid
gland with PTC (A, B) and the biopsied T7
vertebral bone (C, D). Hematoxylin-eosin
stain. 3A and C, original magnification 4x.
3B, original magnification 40x. 3D,
original magnification 20x.

The patient was placed on suppressive doses of levothyroxine (TSH 0.26 mcIU/mL). The skeletal lesions were treated
with palliative external beam radiation (2400 cGy). She received high-dose dexamethasone to alleviate the bone pain. The
thyroid bed disease was ablated with 145 mCi of iodine-131, given after intramuscular administration of thyrotropin alfa.
Treatment with the tyrosine kinase inhibitor sorafenib was offered to her, but she declined. Three months later she
developed progressively worsening muscle weakness and died of respiratory failure.
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3 Discussion
Most children and adolescents treated for Hodgkin’s lymphoma survive long-term with the existing therapeutic
interventions (chemotherapy and radiation), and are, therefore, at (7- to 18-times) higher risk for developing second
malignant neoplasms (SMNs) compared with the general population [6]. While the risk of SMNs in adult Hodgkin’s
lymphoma survivors is smaller than for patients treated in childhood, and is, according to most studies, slightly higher for
men than for women, the risk of pediatric survivors is higher for girls than for boys [7]. This had been attributed primarily
to the occurrence of breast cancer in female individuals [6], but was observed even after excluding breast cancer from risk
analysis [8].
The majority of SMNs (> 75%) occur within the previous radiation field; a smaller percentage develops outside of it or at
a margin within 2 cm [8]. The time interval to the development of SMNs varies, but the median for solid tumors is
approximately 10-15 years after diagnosis of Hodgkin’s lymphoma [8].
The presence of radioiodine uptake in the thyroid bed and its concomitant absence in distant bony metastases of PTC, as
observed in our patient, may illustrate the observation that low dose radiation (15 Gy -25.5 Gy) could have an even greater
carcinogenic potential than previously thought, especially in girls [9]. The most common types of SMNs that occur with
similar frequency and latency as with high-dose radiation are sarcomas, breast and thyroid carcinomas [9].
Since PTCs generally do not present at this advanced stage as seen in our patient, it is conceivable that the combination of
previous radiation and recent hormonal/immunologic changes due to two pregnancies within a relatively short time period
has caused the marked aggressiveness of our patient’s PTC, in addition to a possible (unknown) predisposition for
malignancies. The incidence of thyroid cancer de-differentiation is reported to be between 2%-5%. The prognosis of
de-differentiated thyroid cancer is extremely poor with a median survival of several months only. Thyroid cancer
de-differentiation is characterized by the cancer cells’ loss of thyroid-specific features, such as loss of sodium/iodine
symporter expression resulting in loss of iodine uptake [10], reduced ability to produce thyroglobulin (this was however not
the case in our patient), as well as loss of TSH receptors causing cellular unresponsiveness to the growth-regulating effects
of TSH [11]. Although many cases of advanced PTC demonstrate de-differentiation and loss of radioactive iodine avidity,
simultaneous occurrence of iodine-avidity and –resistance of PTC, as seen in our patient, is rarely observed.
In conclusion, a high degree of suspicion for SMNs is warranted in young female patients, who have undergone radiation
treatment for Hodgkin’s lymphoma in their childhood.
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